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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
method for continuously producing 5- 
cyclohexadecen-1- one in high efficiency in a 
short time from 1,2-divinylcyclododecanol 
without any side reaction. \ 

SOLUTION: This method for producing 5- 
cyclohexadecen-1-one comprises the following 
process: a heated flash unit 3 put to a vacuum of 
£5 mmHg using a vacuum pump 8 is fed with 
1 ,2-divinylcyclododecanol as the feedstock from 
a feedstock container 1 by the aid of a metering 
pump 2; the 1,2- divinylcyclododecanol 
vaporized with the flash unit 3 is heated to 400- 
650°C and fed to a reactor 4 put to a vacuum of 
£5 mmHg where the 1,2- divinylcyclododecanol 
is converted to the aimed 5-cyclohexadecen-1- 
one; the reaction product is then discharged via the top of the reactor, cooled, and 
then recovered as the aimed 5-cyclohexadecen-1-one into a recovery vessel 6 In 
the above process, depressurization of the relevant units is preferably conducted 
using the vacuum pump 8 via a hydrogen chloride gas trap 7 consisting of sodium 
methylate/methanol or the like chilled to -78 to -1 00°C. 




DETAILED DESCRIPTION 



[0001] [Industrial Application] 

This invention relates to the new manufacturing method of 5-cyclohexa 
decene-1-ON and its manufacturing installation, the method of manufacturing 5- 
cyclohexa decene-1-ON by the oxy-Co-op reaction from 1 and 2-divinyl cyclo 
dodecanol in a detail, and its manufacturing installation further. 

[0002] [Description of the Prior Art] 

5-cyclohexa decene-1-ON has a comparatively strong musk scent, and is 
widely known as a compound useful as a raw material of perfume. This 5-cyclohexa 
decene-1-ON is usually manufactured according to a degree type. 

[0003] 

[Formula 1] 
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[0004] Halogenate cyclo dodeca non (1) first and 2-halogeno cyclo dodeca 

non (2) is compounded. 1 and 2-divinyl cyclo dodecanol (3) is manufactured by the 
reaction of the 2-halogeno cyclo dodeca non (2) and vinyl magnesium GURINIYA 
which were obtained by this. Furthermore, this 1 and 2-divinyl cyclo dodecanol (3) 
are converted into 5-cyclohexa decene-1-ON (4) by the oxy-Co-op reaction, and the 
5-cyclohexa decene-1-ON which is the specified substance is obtained by refining 
after that. 

[0005] A cis- object and a transformer object exist in 1 and 2-divinyl cyclo 

dodecanol (3), a transformer object is turned on [ 5-cyclohexa decene-1-] 
quantitatively, and a cis- object concurs with side reaction and does not convert it 
into 5-cyclohexa decene-1 -ON quantitatively. Moreover, as for a reaction rate, 
although the direction of a theoretical yield of a transformer object is about 100% in 
early stages of early, therefore a reaction, a theoretical yield falls and goes as a 
reaction progresses. 

[0006] Moreover, in the reaction of 2-halogeno cyclo dodeca non (2) and vinyl 

magnesium GURINIYA, 2-vinyl cyclo dodeca non (5) is generated with 1 and 2- 
divinyl cyclo dodecanol (3). Since 1 and 2-divinyl cyclo dodecanol (3) is generated 
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through 2-vinyl cyclo dodeca non (5), it is difficult for stopping this byproduction. 
Although it is easily convertible for 1 and 2-divinyl cyclo dodecanol (3) which is the 
specified substance if this 2-vinyl cyclo dodeca non (5) reacts with a vinyl 
magnesium GURINIYA reagent again, reactivity isomerizes to resinification or an 
unnecessary ethylidene ketone simply highly. 

[0007] Generally the oxy-Co-op reaction used in case 1 and 2-divinyl cyclo 
dodecanol (3) is conventionally converted into 5-cyclohexa decene-1-ON (4) is 
performed by heating, after dissolving a reaction raw material in remaining as it is or 
a solvent (512 7 for example, Tetrahedron Letters No. pp.509- 1970). The approach 
same also in case 1 and 2-divinyl cyclo dodecanol to 5-cyclohexa decene-1-ON is 
manufactured is taken conventionally. To JP,52-42787,B Preferably 1 and 2-divinyl 
cyclo dodecanol The inside of an inert gas air current, The method of manufacturing 
5-cyclohexa decene-1-ON by heating at the temperature of 180-250° C in a non- 
solvent or a suitable solvent for about 3 hours to JP.55-34781.B The method of 
manufacturing 5-cyclohexa decene-1-ON by being liquefied as it is, or dissolving in a 
solvent, and heat-treating 1 which is not refined [ purification or ] and 2-divinyl cyclo 
dodecanol In JP.52-39025.B, 1 and 2-divinyl cyclo dodecanol Moreover, N-N-2 
permutation carboxylic amide The method of manufacturing 5-cyclohexa decene-1- 
ON by heat-treating under coexistence of N-permutation lactams or sulfoxides to 
JP.58-13528.B The method of manufacturing 5-cyclohexa decene-1-ON is indicated 
by by heat-treating 1 and 2-divinyl cyclo dodecanol under existence of specific 
phosphorus compounds. 

[0008] [Problem(s) to be Solved by the Invention] In these well-known 

manufacturing methods, it is required to heat-treat in the temperature of 150-350° C 
for about several hours, in order to fully react although the 5-cyclohexa decene-1-ON 
which is the specified substance is obtained by high yield. In manufacture 
effectiveness is bad and using a solvent, while a reaction also serves as a batch type 
while a reaction takes long duration, and becoming high cost, it is necessary to 
remove a solvent after reaction termination, and vacuum distillation needs to recover 
the specified substance. Moreover, conventionally, when performing an oxy-Co-op 
reaction in a well-known approach by using 1 non-refined and 2-divinyl cyclo 
dodecanol as a raw material, it remains in a raw material and it is also mentioned by 
collecting again that negative side reaction - 2-vinyl cyclo dodeca non which can be 
used as a manufacture raw material of 1 and 2-divinyl cyclo dodecanol will isomerize 
to an ethylidene ketone by heat-treatment - occurs. 

[0009] This invention does not have a trouble in the manufacturing method of 

such conventional 5-cyclohexa decene-1-ON, namely, while it can manufacture 5- 
cyclohexa decene-1-ON by high yield by the short-time reaction The simplification of 
a production process and continuation-ization can raise manufacture effectiveness. 
And it aims at offering the manufacturing method of the 5-cyclohexa decene-1-ON 
which does not have side reaction other than an oxy-Co-op reaction in the case of 
conversion to 5-cyclohexa decene-1 -ON, and the manufacturing installation for it. 

[0010] [Means for Solving the Problem] 

As a result of inquiring wholeheartedly that the above-mentioned purpose 
should be attained, under reduced pressure of 1 and 2-divinyl cyclo dodecanol, by 
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heat-treating at an elevated temperature in a gaseous-phase condition, this invention 
person used to find out that the conventional trouble is solvable at once, and used to 
accomplish this invention. 

[0011] That is, invention of**** 1 is the manufacturing method of the 5- 
cyclohexa decene-1-ON characterized by heating 1 and 2-divinyl cyclo dbdecanol at 
400-650° C in a gaseous-phase condition under reduced pressure. 

[0012] Invention of **** 2 is the manufacturing method of the 5-cyclohexa 

decene-1-ON characterized by to cool the reactant gas which introduces into a 400- 
650-degree C reaction field the gas which heated the raw material liquid containing 1 
and 2-divinyl cyclo dodecanol in the bottom of reduced pressure, and temperature of 
less than 400° C, was made to evaporate beforehand at least 1 and 2-divinyl cyclo 
dodecanol, and was evaporated under reduced pressure, and flows out of the 
reaction field after reaction termination. 

[0013] Invention of **** 3 is the manufacturing method of the 5-cyclohexa 

decene-1-ON characterized by making a pressure into whenever [ whenever / 
reduced pressure / below the maximum vapor tension of 1 and 2-divinyl cyclo 
dodecanol ], for example, the pressure of 5 or less mmHgs, in the 1st or 2nd above- 
mentioned invention. 

[0014] Invention of **** 4 is the manufacturing method of the 5-cyclohexa 

decene-1-ON characterized by collecting after rectifying, in case the gas discharged 
from the reaction field is cooled and 5-cyclohexa decene-1-ON is collected in the 2nd 
or 3rd above-mentioned invention. 

[0015] Invention of **** 5 collects 2-vinyl cyclo dodeca non from the rough 5- 

cyclohexa decene-1-ON which cooled and obtained this reactant gas from the 
reactant gas discharged from the reaction field in the above 2nd - the 4th invention It 
is the manufacturing method of the 5-cyclohexa decene-1-ON characterized by 
carrying out recycle use of this collected 2-vinyl cyclo dodeca non as synthetic 
powder of 1 and 2-divinyl cyclo dodecanol. 

[0016] Invention of **** 6 is the manufacturing method of the 5-cyclohexa 

decene-1-ON characterized by being cooled, establishing a hydrogen halide trap 
means to contain an alkali-metal alcoholate or an alkali-metal hydroxide, between a 
reduced pressure means to decompress a reaction field at least, and a reaction field 
and decompressing a reaction field through this hydrogen halide trap means in the 
above 1st - the 5th invention. 

[0017] An evaporation means by which invention of **** 7 evaporates the raw 

material containing at least 1 and 2-divinyl cyclo dodecanol, 1 of a gaseous-phase 
condition, a reaction means to convert 2-divinyl cyclo dodecanol into 5-cyclohexa 
decene-1-ON which were heated by 400-650° C, It is the manufacturing installation 
of the 5-cyclohexa decene-1-ON characterized by having a reduced pressure means 
for decompressing a recovery means to collect the formed 5-cyclohexa decene-1- 
ON and said gaseous-phase means, a reaction means, and a recovery means. 
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[0018] Invention of **** 8 is the manufacturing installation of the 5-cyclohexa 

decene-1-ON characterized by filling up the reaction means with the filler in the 7th 
above-mentioned invention. 

[0019] Invention of **** 9 is the manufacturing installation of the 5-cyclohexa 

decene-1-ON characterized by establishing further a hydrogen halide trap means to 
contain an alkali-metal alcoholate or an alkali-metal hydroxide in the 7th or 8th 
above-mentioned invention. 

[0020] Hereafter, this invention is explained to a detail, referring to drawing. 

[0021] Drawing 1 is an example of the manufacturing installation of this 

invention. For a cooling system and 6, as for hydrochloric-acid gas-trap equipment 
and 8, the container for resultant recycling and 7 are [ the flash unit a metering pump 
and whose 3 one is evaporation means as for a raw material container and 2, and 4 / 
a reactor and 5 / a decompression device and 9 ] the containers for non-evaporating 
object recycling among drawing 1. A flash unit 3, a reactor 4, and the container 6 for 
resultant recycling are decompressed by coincidence with a decompression device 
8. 1 and 2-divinyl cyclo dodecanol used as a raw material may be a crude material 
which could be refined and is not refined. 

[0022] First, 1 and 2-divinyl cyclo dodecanol which is a reaction raw material 

is supplied to a flash unit 3 by the metering pump 2 from the raw material container 
1. In this example, the flash unit 3 consists of tubed part material heated at the 
heater from the exterior, and is made into the temperature which needs at least 1 
and 2-divinyl cyclo dodecanol to evaporate in the pressure in a flash unit. As for 
evaporation temperature, it is desirable to carry out at the temperature of the range 
from which unnecessary reactions, such as side reaction, do not occur. In this 
invention, since a reaction field is made into 400° C or more so that it may mention 
later, it considers as the temperature of less than 400° G. Although desirable 
temperature changes with extent of reduced pressure, in the pressure of 2 or less 
mmHgs, generally in flash plate evaporation, it is 150-250° C, and is 200-250° C 
preferably, proper in the filler which carried out proper configurations, such as the 
shape of the shape of a ball, and hollow, in order to enlarge the thermal efficiency or 
the heat capacity within a flash unit 3 - amount restoration may be carried out. If 1 
and 2-divinyl cyclo dodecanol which is a reaction raw material is continuously 
introduced into a flash unit 3 by the metering pump 2 from the raw material container 
1, 1 and 2-divinyl cyclo dodecanol will be evaporated immediately, and an 
evaporation object will be sent to a reactor 4. On the other hand under the pressure 
within a flash unit 3, and temperature, the matter which is not evaporated is collected 
by the container 9 for non-evaporating object recycling prepared between the flash 
unit 3 and the reactor 4. About the impurity in the collected raw material, and a 
polymerization object, it is good to enable it to extract suitably from the container 9 
for non-evaporating object recycling. In addition, what is necessary is to heat 1 of a 
raw material, and 2-divinyl cyclo dodecanol directly [ bottom of reduced pressure ], 
and just to make them evaporate, without forming a flash unit, if 1 and 2-divinyl cyclo 
dodecanol is made to only evaporate. Moreover, the function as evaporation 
equipment can be given to the container 9 for non-evaporating object recycling, and 
a flash unit and the container for non-evaporating object recycling can also be made 
into the thing of one. In this invention, recovery of evaporation of 1 and 2-divinyl 
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cyclo dodecanol, an oxy-Co-op reaction, and 5-cyclohexa decene-1-ON is usually 
performed to the bottom of the same pressure, whenever [ therefore, whenever / 
reduced pressure / less than / below the maximum vapor tension of 1 and 2-divinyl 
cyclo dodecanol whose pressure in the case of evaporation is a pressure for which it 
was usually suitable as a pressure of a reaction field ], for example, 5 mmHgs 
desirable - 0.1 - 2mmHg extent - it considers as 0.2 - 1mmHg extent still more 
preferably. 

[0023] Although a reactor 4 is not used in order to offer a reaction field to 1 

and 2-divinyl cyclo dodecanol which was evaporated and changed into the gaseous- 
phase condition, and especially the configuration of reactor 4 the very thing is not 
limited, the tubing-like reactor (coil) 1 1 is usually used. As long as it can bear the 
pyrogenetic reaction under reduced pressure and does not have a bad influence on 
a reaction as the quality of the material which constitutes a reactor 4, what kind of 
thing may be used. In this reaction, since demineralization-ized water elementary 
process may occur and hydrochloric acid gas may be generated in case the chloride 
impurity of a minute amount exists in a raw material in many cases and it reacts for 
this reason, as for the quality of the material of a reactor, it is more desirable that it is 
what is not invaded by the acid. As such an ingredient, the glass of nonmetals, such 
as a metal, for example, copper, a copper alloy, industrial use nickel, a nickel-Cr-Mo 
alloy, gold, silver, a tantalum, and stainless steel, a quartz, carbon, etc. are 
mentioned. In these, it excels in a mechanical strength and the metal which is the 
good conductor of heat is desirable. Moreover, when using a tubing-like thing as a 
reactor, a thing with a bore [ of 5-200mm ] and a die length of about 50-3000mm is 
usually used. If required, since the thermal efficiency of a reactor will be gathered 
into a reactor and the homogeneity heating effectiveness in a reactor will be acquired 
again, it can be filled up with packing 12. As long as this packing can gather the 
thermal efficiency of a reactor, and can attain the homogeneity heating effectiveness 
in a reactor again and can form the proper continuous space in a reactor, what kind 
of thing is sufficient as it. If an example of packing is given, the packing generally 
used, for example as metal spherical objects, such as a ball bearing of proper 
magnitude, and packing of a distilling column, for example, HERIPAKKU, (Tokyo 
special wire gauze incorporated company make), SURUZA packing (Sumitomo a 
heavy industrial machine industrial incorporated company make), etc, will be 
mentioned. 

[0024] A reactor 4 is heated from the outside by means of conventionally well- 

known arbitration, such as a ribbon heater, a mantle heater, etc. which are the 
heating object 13. The temperature in a reaction field, i.e., a reactor, is measured 
with the thermometer 10 installed near the reaction field center section of the outer 
wall of a coil 1 1 . Although it is not limited that the temperature in a reactor should just 
be the temperature of the range which can attain the purpose of this invention 
especially since desirable reaction temperature changes with various conditions, 
such as extent of reduced pressure in a reactor, a configuration of a reactor, die 
length, a tube diameter, and the amount of feeding, it is 400-650° C under reduced 
pressure of 5 or less mmHgs. When reaction temperature is lower than 400° C 
generally a rate of reaction becomes low, there is an inclination for the invert ratio to 
5-cyclohexa decene-1-ON of 1 and 2-divinyl cyclo dodecanol to fall, and 
effectiveness stops being able to say it as a good approach industrially. If 650° C is 
exceeded, although it will be thought that it is based on decomposition or side 
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reaction, the inclination for the yield of 5-cyclohexa decene-1 -ON to fall becomes 
large, and it becomes moreover, less practical. Moreover, although the heating 
processing time changes with whenever [ stoving temperature ] etc. whenever [ 
reduced pressure ], generally it happens very much for a short time. Generally the 
amount of supply of a raw material is made into 30g / about 5 minutes, when it 
changes with whenever [ reduced pressure ] etc., for example, uses the thing of an 
about 25mm tube diameter as a reactor whenever [ path / of a reactor /, die-length, 
and stoving temperature ]. However, even if there is more amount of supply than 
this, the thing good at least is natural. 

[0025] A resultant is discharged from the crowning of a reactor 4, it is cooled 

by the cooling system 5 and unreacted raw materials, such as 2-vinyl cyclo v dodeca 
non, are collected by the container 6 for recycling with the 5-cyclohexa decene-1 -ON 
which is the specified substance. At a liquid phase reaction, unstable 2-vinyl cyclo 
dodeca non is also collected almost quantitatively in the approach of this invention. 
In the approach of this invention, since the boiling point goes up from 1 and 2-divinyl 
cyclo dodecanol, 5-cyclohexa decene-1 -ON has the merit that separation of 2-vinyl 
cyclo dodeca non becomes easy compared with the case where 2-vinyl cyclo 
dodeca non is separated from 1 and 2-divinyl cyclo dodecanol, in a raw material 
phase, moreover, in gaseous phase reaction, an expensive solvent is also 
unnecessary, and as compared with a liquid phase reaction, the productive efficiency 
per unit volume is also boiled markedly, and is improved. Moreover, since the 
approach of this invention serves also as rough distillation and does not contain a 
high boiling point object in a distillate at all, separation of 1 and 2-divinyl cyclo 
dodecanol also becomes easy. And the greatest merit of this invention is that can 
carry out continuation manufacture of the 5-cyclohexa decene-1 -ON, and full 
automation can attain easily. 

[0026] In addition, in this invention, separation / purification process can be 

established after a reactor, and separation of a reaction mixture and recovery can be 
performed. Generally distillation is used for separation of a reaction mixture. When 
carrying out extensive processing industrially, it is desirable to adopt a continuous 
distillation method advantageous to automation. Front ruble and 2-vinyl cyclo dodeca 
non, if an example of this continuous distillation method is shown, four distilling 
columns will be used and collecting middle-cut and 5-cyclohexa decene-1 -ON will be 
respectively raised as each overhead fraction. A back fraction is obtained from the 
bottom of the last column [ 4th ]. thus, 2-vinyl cyclo dodeca non separated and 
collected is returned to a GURINIA reaction process - having - moreover, 5- 
cyclohexa decene-1 -ON - as it is - or pass purification processes, such' as 
distillation and a crystallizing process, further - it considers as a product. What is 
necessary is just to use about 10-40 steps of usual fractionating towers for these 
separation and purification. 

[0027] Moreover, it is not necessary to necessarily carry out separation of a 

reaction mixture, and purification to a reaction succeedingly. 2-vinyl cyclo dodeca 
non, that is, the reaction mixture discharged from the reactor is once cooled, and 
after obtaining the crude 5-cyclohexa decene-1 -ON liquid which consists of liquid of 
a reaction mixture, 5-cyclohexa decene-1 -ON may be separated by the distillation 
like the above etc. like the above, 2-vinyl cyclo dodeca non is returned to a GURINIA 
reaction process, and these matter uses it as synthetic powder of 1 and 2-divinyl 
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cyclo dodecanol - having - moreover, 5-cyclohexa decene-1-ON - as it is - or pass 
purification processes, such as distillation and a crystallizing process, further - it 
considers as a product. 

[0028] By the way, although the whole is decompressed by the 

decompression devices 8, such as a vacuum pump, a flash unit 3, a reactor 4, and 
the container 6 for recycling have a possibility that demineralization-ized water 
elementary process may occur in reaction time, and a decompression device 8 may 
hurt with the generated hydrochloric acid gas, when a halogenide, for example, a 
chloride impurity etc., exists in a raw material. In order to prevent this, to a sake, it is 
desirable to decompress through the hydrogen halide trap 7, for example, a 
hydrochloric-acid gas trap. It is desirable to use the SOJUMU methylate / methanol 
cooled by -78° C - -100° C by the thing which contains the cooled alkali-metal 
alcoholate or alkali-metal hydroxide as this hydrogen halide trap, for example, an 
acetone dry ice bus, liquid nitrogen, etc. Thereby, the decompression device by 
hydrochloric acid gas etc. hurts, there is nothing and the whole equipment can be 
maintained to a high vacuum. 

[0029] In this invention, 1 and 2-divinyl cyclo dodecanol is used as a reaction 

raw material although 1 and 2-divinyl cyclo dodecanol used as a raw material can be 
manufactured by various approaches - said - it carried out ~ as - general - the 
GURINIYA reagent of an excessive amount - using it - 1-KURORU cyclo dodeca 
non - the Grignard reaction of (2) - carrying out - a heating transition reaction - 2- 
vinyl cyclo dodeca - non, it is referred to as (5) and 1 and 2-divinyl cyclo dodecanol 
(3) is succeedingly generated by the reaction with the remaining GURINIYA 
reagents, these processes usually being performed by the one pot, a resultant being 
extracted with the toluene after rinsing under acidity, and 1 [ little ] thru/or little 
50%NaOH water solution washing an extract, and condensing after desiccation 
filtration - rough - it considers as 1 and 2-divinyl cyclo dodecanol. this - rough - 
2which did not reach even end product other than 1 which is the specified 
substance, and 2-divinyl cyclo dodecanol-vinyl cyclo dodeca non, in 1 and 2-divinyl 
cyclo dodecanol, various compounds, such as a by-product of that isomerization 
object and the Krol compound, a vinyl chloride GURINIYA addition reaction object, 
and other high-boiling point compounds, contain, this - rough - 1 around 50 % of 
the weight and 2-divinyl cyclo dodecanol are usually contained in 1 and 2-divinyl 
cyclo dodecanol, and purification 1 and 2-divinyl cyclo dodecanol can be obtained by 
vacuum distillation, it is not refined in the following examples - rough - although 1 
and 2-divinyl cyclo dodecanol is used as a raw material, even if it uses refined 1 and 
2-divinyl cyclo dodecanol, 5-cyclohexa decene-1-ON can be manufactured similarly. 

[0030] [Example] Hereafter, this invention is not limited by this although an 

example explains this invention still more concretely. 

[0031] It is example 1 raw material - rough -- the column which taught 1 and 

2-divinyl cyclo dodecanol 20g to 50ml distilling flask, and was filled up with HERIO 
pack No.4 for this distilling flask - it set in 150mm of merits, and the reactor made 
from stainless steel of 25mm of tower diameters. On the other hand, a reactor is 
heated at 450-500° C at a ribbon heater, operates it and made overhead 
temperature to have decompressed the whole equipment to 0.5-0.2mHg, to have 
heated the flask with which the raw material was prepared at 130-150° C, to have 
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made 1 and 2-divinyl cyclo dodecanol evaporate, to consider as 115-120° C, and 
distill like the usual vacuum distillation. Most decomposition products were not 
obtained in the product. Vacuum distillation of the distillate was carried out and 5- 
cyclohexa decene-1-ON and 2-vinyl cyclo dodeca non were obtained. The 
theoretical yield to the 5-cyclohexa decene-1-ON from 1 and 2-divinyl cyclo 
dodecanol was 87.5% (100% of invert ratios). In addition, whenever [ stoving 
temperature ] is the temperature of the external center section of the reactor. 

[0032] Continuation manufacture of the 5-cyclohexa decene-1-ON was carried 

out using the equipment shown in example 2 drawing 1 . First, the raw material was 
supplied to the flash unit 3 with the metering pump 2 from the reaction raw material 
container 1 by 6g amount of supply for /. The bore with which HERIO pack No.4 
were filled up into the interior consists of a cylinder with 25mm and a die length of 
250mm made from stainless steel, and the flash unit is heated by 200-250° C at the 
ribbon heater. This heating is succeedingly performed from a flash unit outlet to the 
entry of a reactor 4. The interior is filled up with HERIO pack No.4 [ 165ml ], a 
reactor 4 consists of a cylinder made from stainless steel whose bore is 25mm and 
whose die length is 400mm, and die length of 250mm is heated from a perimeter by 
the mantle heater. At this time, all the inside of equipment is decompressed by the 
pressure of 0.5mmHg(s) with the vacuum pump 8. It reacted on the conditions 
heated so that the coil outside-surface temperature of the center of a heating unit 
might become 500° C, 530° C, 560° C, 600° C, and 650° C, and resultants were 
collected. The yield of 5-cyclohexa decene-1-ON at each temperature and the 
recovery of 2-vinyl cyclo dodeca non are shown in drawing 2 . In drawing 2 ,\ ** 
shows the yield of 5-cyclohexa decene-1-ON, and - shows the recovery of 2-vinyl 
cyclo dodeca non. As shown in drawing 2 , the yield of 5-cyclohexa decene-1-ONPis 
about 87% whenever [ stoving temperature / of 500-600° C ], and the recovery of 2- 
vinyl cyclo dodeca non is about 100%. Moreover, in 650° C, the recovery of 2-vinyl 
cyclo dodeca non of the yield of 5-cyclohexa decene-1-ON was 66% 68%. 

[0033] The example 2 was repeated except making whenever [ example 

stoving temperature of comparison ] into 700° C. Although the result was shown in 
drawing 2 , the yield of 5-cyclohexa decene-1-ON was 44%, and the recovery of 2- 
vinyl cyclo dodeca non was 23%. 

[0034] In addition, in this example of a comparison, although it thought for 

decomposition, whenever [ reduced pressure ] fell to 4.1 mmHg(s). 

[0035] [Effect of the Invention] 

As stated above, the following effectiveness can be acquired by the 
manufacturing method and manufacturing installation of this invention. 

[0036] (1) Under a high vacuum, in the state of a gaseous phase, since 5- 

cyclohexa decene-1-ON of 1 and 2-divinyl cyclo dodecanol is converted, compared 
with a liquid phase reaction, intermolecular distance is large, for this reason, side 
reaction, such as a polymerization between molecules, does not occur, but 5- 
cyclohexa decene-1-ON can be obtained, without being accompanied by side 
reaction in high yield and a short time. 
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[0037] (2) since reaction, simultaneously distillation are also performed not 
using a solvent on the occasion of a reaction - tar ~ after treatment, such as 
omission distillation and solvent recovery, is unnecessary, and moreover, continuous 
running is possible, and it can fertilize and automate (full automation) and excel 
industrially. 

[0038] (3) When a crude material is used as a reaction raw material, side 
reaction, such as disassembly of useful matter, such as 2-vinyl cyclo dodeca non in 
a reaction raw material, and isomerization, does not occur, but unreacted useful 
matter can be collected after about 100% reaction. 
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CLAIMS 



[Claim 1] The manufacturing method of the 5-cyclohexa decene-1-ON 
characterized by heating 1 and 2-divinyl cyclo dodecanol at 400-650° C in a 
gaseous-phase condition under reduced pressure. 

[Claim 2] The manufacturing method of the 5-cyclohexa decene-1-ON 
characterized by to cool the reactant gas which introduces into a 400-650-degree C 
reaction field the gas which heated the raw material liquid containing 1 and 2-divinyl 
cyclo dodecanol in temperature of less than 400° C under reduced pressure, was 
made to evaporate beforehand at least 1 and 2-divinyl cyclo dodecanol, and was 
evaporated under reduced pressure, and is discharged from an after [ reaction 
termination ] reaction field. 

[Claim 3] The manufacturing method of the 5-cyclohexa decene-1-ON according 
to claim 1 or 2 characterized by the above-mentioned pressure being 5 or less 
mmHgs. 

[Claim 4] The manufacturing method of the 5-cyclohexa decene-1-ON according 
to claim 2 or 3 characterized by collecting after rectifying, in case the reactant gas 
discharged from the reaction field is cooled and 5-cyclohexa decene-1-ON is 
collected. 

[Claim 5] The manufacturing method of 5-cyclohexa decene-1-ON of claim 2-4 
which collects 2-vinyl cyclo dodeca non and is characterized by carrying out recycle 
use of the collected 2-vinyl cyclo dodeca non as synthetic powder of 1 and 2-divinyl 
cyclo dodecanol from the rough 5-cyclohexa decene-1-ON which cooled and 
obtained this reactant gas from the discharged reactant gas from the reaction field 
given in any 1 term. 

[Claim 6] The manufacturing method of 5-cyclohexa decene-1-ON given in any 1 
term of claims 1-5 characterized by being cooled, establishing a hydrogen halide trap 
means to contain an alkali-metal alcoholate or an alkali-metal hydroxide, between a 
reduced pressure means to decompress a reaction field at least, and a reaction field, 
and decompressing a reaction field through this hydrogen halide trap means. 

[Claim 7] At least 1, an evaporation means to evaporate the raw material 
containing 2-divinyl cyclo dodecanol, 1 of a gaseous-phase condition, a reaction 
means to convert 2-divinyl cyclo dodecanol into 5-cyclohexa decene-1-ON which 
were heated by 400-650° C, The manufacturing installation of the 5-cyclohexa 
decene-1 -ON characterized by having a reduced pressure means for decompressing 
a recovery means to collect the formed 5-cyclohexa decene-1 -ON and said 
evaporation means, a reaction means, and a recovery means. 

[Claim 8] The manufacturing installation of the 5-cyclohexa decene-1 -ON according 
to claim 7 characterized by filling up the above-mentioned reaction means with the 
filler. 

[Claim 9] The manufacturing installation of the 5-cyclohexa decene-1 -ON 
characterized by establishing further a hydrogen halide trap means to contain an 
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alkali-metal alcoholate or an alkali-metal hydroxide, in the manufacturing installation 
of 5-cyclohexa decene-1-ON according to claim 7 or 8. 
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